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Abstract 
The possibilities of recent advantages in Geographical Information 
Systems (GIS) technology as a tool for multidisciplinary coastal 
zone research are discussed. International education i  the new high 
technologies is one of the most urgent asks for the University GIS 
Network. 
Marine ecosystems, considered in combination with 
coastal zone, are large and complex ecological and geoeco- 
logical systems. These complicated geosystems represent 
spatial relations and regularities about functioning of their 
different sub-systems (littoral, pelagic, benthic, etc.) and/or 
between separate components (atmosphere, ocean, ice, bot- 
tom sediments, etc.). Interdisciplinary geoecological re- 
search requires the collection, storage and visualisation of 
geographically located environmental characteristics of 
coastal and marine geosystems, which change in time. This 
cartographic task is a complex methodological nd technical 
one, which can be problematic. On every stage of the explo- 
ration a researcher of such systems needs clear understand- 
ing of these regularities, whether they exist or not. Tradition- 
ally, in physical geography this was achieved by means of 
"manifest", cartographic method of investigation. This 
method involves the creation of marine and coastal zone 
maps in different projections and scales by manual methods. 
The process was laborious and inefficient. 
The most prospective solution seems to be the use of 
computer-assisted technology of geographical information 
systems (GIS). This paper discusses GIS as a tool for multi- 
disciplinary coastal zone research. It outlines several cases 
where GIS can be of use in the Baltic and Arctic, and de- 
scribes a CD-ROM with multimedia tutorial material that is 
being developed to learn and teach such technology. The 
term GIS refers to the systematic acquisition, storage, analy- 
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sis, renovation, processing and displaying of digitized spa- 
tially distributed, differently detailed ata. 
GIS facilitates planning and decision-making for re- 
sources management due to its capability to integrate large 
amounts of environmental data and to combine these data in 
various "what if" scenarios. For example, the plan how to 
improve the water quality in the drainage basin of particular 
river, or reduce the air pollution's from an industrial centre. 
GIS can by forming and overlaying thematic maps visualise 
even complex relations and distributions because of the ex- 
cellent computer graphics oftware usually coupled to these 
systems. 
Exceptionally promising is an application of such tech- 
nology to remotely sensed ata, which are raster by nature. 
One can start with satellite images. They are produced by 
scanning the earth's urface to gauge the amount of reflected 
sunlight at various wavelengths. Surface materials reflect 
varying amounts of energy according to their composition. 
By examining reflectance in several wavelength regions, 
computer-assisted interpretation can be achieved. It can be 
used for creation the landuse map for example (EASTMAN et 
al. 1990). Today GIS technology, available on personal com- 
puters as well, offers the real possibility of using cartograph- 
ic method to almost each geosystems researcher. 
The Division of International Baltic and Arctic Projects 
(DIBAP) or Centre for Baltic and Arctic Studies as a Univer- 
sity unit at St. Petersbug State University (SPbSU) was for- 
mally created almost wo years ago. It is based on Depart- 
ment of Oceanology, Faculty of Geography and Geoecology, 
SPbSU. The research activity of the Department of Oceanol- 
ogy, from its foundation at the St. Petersburg (former 
Leningrad) State University fifty years ago, has been tradi- 
tionally focused among others on the Arctic and Antarctic 
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parts of the World Ocean. Beginning in autumn 1990, 
SPbSU has been intensively involved in international coop- 
eration within the framework of the large-scale ducational 
and research projects related to the environmental problems 
in the Baltic Europe Region (IONOV 1992). The Baltic Re- 
gion, defined as the Baltic Sea drainage basin, is the area in 
14 countries: Germany, Czech Republic, Slovak Republic, 
Poland, Ukraine, Byelarussia, Lithuania, Latvia, Estonia, 
Russia, Finland, Sweden, Denmark, and Norway as well. 
One of the central tasks for DIBAP is the collection of en- 
vironmental data of the St. Petersburg area, as a Geographi- 
cal Information System database project in the framework of 
"The Baltic University GIS" (BUGIS Project). This project 
started in 1992 (ERLINGSSON 1993) on the base of agreement 
between a number of researchers from the Baltic Sea area 
reached in Karmas, Lithuania in 1991. The main idea is a 
GIS database project for the Baltic Sea coastal and drainage 
areas with surroundings, that can be used in education and 
research aiming at Sustainable Society in harmony with Na- 
ture. The project consists of a number of GIS labs in each 
country doing a part of the job. 
This required internal standardisation f equipment and 
methods (Fig. 1). Within the framework of the "University 
GIS Network" we now exchange xperience, data, and initi- 
ate cooperation across the rest of Europe, as on offspring to 
this project. Due to the long time span of the project - at least 
five years, probably more - and to the need for incorporating 
people from different disciplines at each lab, there is a con- 
tinuous need for GIS education. If a tool, such as a GIS Net- 
work, is to come to wide-spread use, the learning time must 
be a minimum, and things one has to remember between the 
sessions must also be kept at a minimum. The UGIS Net- 
work has gone for a GIS solution that characterised bybeing 
easy to learn and with a minimum of complicating analysis 
tools. Also the computer platform has been chosen due to its 
user friendliness. 
To accommodate he projects need for small-scale dis- 
tributed teaching and training of persons on the specific stan- 
dards of the project, CD-ROM with multimedia material was 
developed (ERUNGSSON & IONOV 1995). The CD was made 
with international cooperation, in the name of the UGIS Net- 
work. A preliminary version of the UGIS Network CD has 
been produced by main Coordinator of UGIS, Dr. ULF ER- 
LINGSSON, and tested at GIS teaching in the main nodes of the 
Network: Uppsala, Kaunas, Tartu, and St. Petersburg. The 
material will be refined in the next years. 
The material on CD-ROM shall: 
- Require a minimum of teacher assistance. For students un- 
familiar with the Macintosh, the Macintosh "Welcome" 
tutorial is offered as an introduction. 
- Make students able to assess the usefulness of GIS in their 
own research field, and stimulate the interest in learning 
more about he methods. 
- Make students familiar with the basic functionality of all 
software that is used in the project, so that they may go 
further afield with the help of the software manuals. 
- Give some insights into the existence of a theoretical 
framework behind GIS. 
This means that the tutorial must explicitly teach students 
to understand the theoretical and practicable aspects of the 
use of GIS in the Baltic University GIS Project. The students 
must get hands-on training of the software that is used in the 
project. 
The tutorial consists of 12 sessions. Each session contains 
one multimedia "lecture" and one hypermedia-assisted " x- 
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ercise". However, the relative size of those two parts varies 
with the content of the session. Each session nominally 
amounts to 4 hours by the computer. 
- The first session is intended as an inspiration source, 
showing some of the ways in which you can present your 
information with the help of maps. 
- Session two gives an introduction to raster GIS; with a 
hands-on exercise using Map II software (included in 
demo version on the CD). 
- Session three gives a similar first introduction to vector 
GIS; with an exercise on MapGrafix (also included as 
demo). 
- Session four gives an introduction to the geodetic aspects 
of projections, coordinate systems, and the like. 
- In session five attribute databases are discussed, and a 
very simple exercise is made with FoxPro. 
- Session six deals with the organisation of data in layers, 
datasets, databases, as well as with local area networks 
and Internet functionality. 
- Session seven contains a hands-on analysis exercise, in 
which data is moved back and forth between vector GIS 
(storage and presentation) and raster GIS (analysis). 
- Session eight is an exercise showing how the vector data 
can be combined with attribute data in a separate database. 
In the exercise Excel is used as a database. 
- Sessions nine to twelve consist of a series of exercises for 
digitising, editing, and connecting attribute data to a map 
provided on paper. Although apparently simple, the map 
presents a wide variety of the real-world problems facing 
a GIS constructor. 
Being a part of UGIS Network, DIBAP started to dis- 
tribute the ideas and information about potential benefits of 
using the GIS technology in Russia and especially in the 
North West of Russia. Geographical Information Systems 
are no longer dependent on large mainframe computing fa- 
cilities and smaller systems, even the desktop solutions are 
available now to suit the particular equirements of users. 
Today we have agreements and plans for research coopera- 
tion not only within the Baltic drainage area but in the Arctic 
as well. 
The division has currently 10 staff members. They have 
rather skilful competence within a range of scientific disci- 
plines including geography, oceanography, hydrology, atmo- 
spheric physics, satellite remote sensing, GIS and computer 
science. As an example, one can mention the agreement on 
cooperation for using GIS technologies between DIBAP at 
SPbSU and Murmansk Marine Biological Institute, Russian 
Academy of Science. It will deal with visualisation and ma- 
nipulation of the large amounts of hydrobiological nd other 
environmental data collected in North Atlantic and Arctic 
coastal and marine ecosystems (White Sea, Barents, Kara 
and Laptev Seas). Some of digital maps, satellite remote 
sensing- and in situ data are already available in DIBAP for 
educational and research purposes. For example the GIS 
technologies have been implemented to the NOAA AVHRR 
(The Advanced Very High Resolution Radiometer) images in 
studies of sea surface temperature (SST) synoptic variability 
in the tidal White Sea. A combination of raster- and vector- 
based GIS tools provided an accurate georeferencing of in- 
flared (IR) images with different acquisition time and trans- 
forms them to the uniform geographical projection and spa- 
tial resolution. The IR AVHRR data were further interpreted 
with the selection of Image Processing tools. Finally, the se- 
ries of georeferenced interpreted IR images of the sea sur- 
face were put into the slide-show animation to visualise the 
SST dynamics. This study has revealed the regions with in- 
tensive dynamic activity. The main patterns of sea water cir- 
culation responsible for SST variations in the open sea and 
coastal zone were recognised (IoNov et al. 1996). 
In conclusion it is important to emphasise that to ensure 
that the overall efficiency of the work is not limited by awk- 
ward communication problems, a special attention is re- 
quested for making e-mail connections and getting every 
GIS lab around the Baltic on Internet. To be on Internet is a 
question for modern scientist like "to be or not be" for the 
Danish student in the past, and must not be neglected. Such a 
Network will be able to provide access to various types of 
environmental and social-economical information on the 
Baltic Region. The Great Lakes Information Network of 
North America can be used as a model for the Network of 
North Europe. 
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